Bladder contractility is modulated by Kv7 channels in pig detrusor.
Kv7 channels are involved in smooth muscle relaxation, and accordingly we believe that they constitute potential targets for the treatment of overactive bladder syndrome. We have therefore used myography to examine the function of Kv7 channels in detrusor, i.e. pig bladder, with a view to determining the effects of the following potassium channel activators: ML213 (Kv7.2/Kv7.4 channels) and retigabine (Kv7.2-7.5 channels). Retigabine produced a concentration-dependent relaxation of carbachol- and electric field-induced contractions. The potency was similar in magnitude to that of ML213-induced relaxation, suggesting that Kv7.2 and/or Kv7.4 channels constitute the subtypes that are relevant to bladder contractility. The effects of retigabine and ML213 were attenuated by pre-incubation with 10µM XE991 (Kv7.1-7.5 channel blocker) (P<0.05), which in turn confirmed Kv7 channel selectivity. Subtype-selective effects were further investigated by incubating the detrusor with 10µM chromanol 293B (Kv7.1 channel blocker). Regardless of the experimental protocol, this did not cause a further increase in the evoked contraction. In contrast, the addition of XE991 potentiated the KCl-induced contractions, but not those induced by carbachol or electric field, indicating the presence of a phosphatidyl-inositol-4,5-biphosphate-dependent mechanism amongst the Kv7 channels in detrusor. qRT-PCR studies of the mRNA transcript level of Kv7.3-7.5 channels displayed a higher level of Kv7.4 transcript in detrusor compared to that present in brain cortex and heart tissues. Thus, we have shown that Kv7.4 channels are expressed and functionally active in pig detrusor, and that the use of selective Kv7.4 channel modulators in the treatment of detrusor overactivity seems promising.